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DETAILED ACTION 

Claim Objections 

1 . Claims 8, 1 7-1 9 objected to because of the following informalities: 
Referring to claim 8, "processing the external event" is understood to refer to 

"processing the external events". 

Referring to claim 17, "a execution unit" is understood to refer to "an execution 

unit". 

Further referring to claim 17, "the execution unit" does not agree with "each CPU 
comprising". It is understood to refer to "its execution unit". 

Referring to claim 18, "the maximum" is understood to refer to "each CPU's 
maximum". 

Referring to claim 19, "the completed" is understood to refer to "each CPU's 
completed". 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 14-21 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 
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4. Referring to claims 14 and 17, and subsequently claims 15, 16, 18-21, it is 
unclear how a CPU may comprise "a cache in the separate operating mode of an 
external event". For the purpose of examination, this is understood to refer to "a cache 
entry for an external event accessible in the separate operating mode". 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 8-12, 14-21 rejected under 35 U.S.C. 102(b) as being anticipated by 
US 5384906 to Horst. 

7. Referring to claim 8 Horst discloses a method for synchronizing external events 
supplied to a CPU, comprising: 

storing the external events; retrieving the external events in a separate operating 
mode of the CPU; processing the external event by an execution unit of the CPU (From 
line 66 of column 3, "The process continues until all processors are stopped with each 
event counter having the same value. When this point is reached, the processors are 
then all stopped at the same point in the program. The wait signal is removed, the 
interrupt line to each processor is asserted, and all processors are restarted to handle 
the synchronizing event."); and 

providing a maximum number of commands to execute prior to the CPU entering 
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the separate operating mode (From line.27 of column 7, "In this case, CPU-A executes 
code until event-4 is indicated in time at a point 250. When event-4 is detected, sync 
logic circuit 210 causes CPU-A to enter a wait state. Similarly, CPU-B continues running 
until event-5 is detected at a point 251 whereupon CPU-B enters a wait state. CPU-C 
executes code until event-6 is detected at a point 252 whereupon CPU-C enters a wait 
state. Since the number of events counted by CPU-A is less than the number of events 
counted by CPU-C, CPU-A resumes instruction execution at a point 253 until event-5 is 
detected at a point 254 whereupon CPU -A again enters a wait state. When it is 
ascertained that CPU-A still is behind CPU-C, instruction execution resumes at a point 
255 until event-6 is detected at a point 256 whereupon CPU-A again enters a wait state. 
CPU-B undergoes a similar processing sequence. That is, when it is ascertained that 
the number of events counted for CPU-B is less than the maximum number of events 
counted by any of the three processors, CPU-B resumes instruction execution at a point 
257 until the next event is detected at point 258 whereupon CPU-B enters a wait state, 
and so on. Since CPU-C counted the most events before the sync request was 
received, CPU-C remains in a wait state until the event counters for each of CPU-A, -B 
and -C are equal. When this occurs, the sync logic circuit 210 associated with each 
processor issues a synchronized external interrupt signal on line 238, releases the wait 
signal on line 196 and execution for each processor resumes at a common point 259." 
Wherein the number of instructions (point in code) executed is compared to the CPU 
that's farthest ahead (maximum).). 
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8. Referring to claim 9, Horst discloses the maximum number of commands is 
predetermined (From line 52 of column 3, "The processors typically are synchronized 
whenever an external interrupt occurs, although the system designer is free to define 
any synchronizing event. When an event requiring synchronization is detected by a 
sync logic circuit associated with the processor, the sync logic circuit generates a wait 
signal after the next processor event. A compare circuit associated with each processor 
tests the other event counters in the system and determines whether its associated 
processor is behind the others. If so, the sync logic circuit removes the wait signal until 
the next processor event."). 

9. Referring to claim 10,18, Horst discloses the maximum number of commands is 
specified by a command (From line 52 of column 3, "The processors typically are 
synchronized whenever an external interrupt occurs, although the system designer is 
free to define any synchronizing event. When an event requiring synchronization is 
detected by a sync logic circuit associated with the processor, the sync logic circuit 
generates a wait signal after the next processor event. A compare circuit associated 
with each processor tests the other event counters in the system and determines 
whether its associated processor is behind the others. If so, the sync logic circuit 
removes the wait signal until the next processor event."). 

10. Referring to claim 1 1 , Horst discloses comparing the number of instructions 
executed since a change to the separate operating mode with the maximum number of 
commands; and changing the CPU into the separate operating mode based on the 
comparison (From line 5 of column 4, "If no synchronizing event occurs before an event 
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counter reaches its maximum value, an overflow of the event counter forces 
^synchronization." Further, see from column 29 the section regarding "Modulo Cycle 
Counters".). 

1 1 . Referring to claim 12, Horst discloses the CPU remains in the separate operating 
mode by a controller until a second CPU has reached the separate operating mode 
(From line 52 of column 3, "The processors typically are synchronized whenever an 
external interrupt occurs, although the system designer is free to define any 
synchronizing event. When an event requiring synchronization is detected by a sync 
logic circuit associated with the processor, the sync logic circuit generates a wait signal 
after the next processor event. A compare circuit associated with each processor tests 
the other event counters in the system and determines whether its associated processor 
is behind the others. If so, the sync logic circuit removes the wait signal until the next 
processor event."). 

12. Referring to claim 14, Horst discloses a CPU (From line 5 of column 26, "single 
CPU image", line 64 of column 26, "one logical processor".), comprising: 

an execution unit (From line 24 of column 7, "a sync request (e.g., external 
interrupt) is received by CPUs-A, -B and -C, but where CPUs -A, -B and -C are 
executing different portions of code."); 

a completed instruction counter element for counting a number of instructions 
executed by the execution unit since a change to a separate operating mode; a 
maximum instruction register element that can be specified by an instruction; a 
comparator element that compares the maximum instruction register element with the 
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completed instruction counter (From line 27 of column 7, "In this case, CPU-A executes 
code until event-4 is indicated in time at a point 250. When event-4 is detected, sync 
logic circuit 210 causes CPU-A to enter a wait state. Similarly, CPU-B continues running 
until event-5 is detected at a point 251 whereupon CPU-B enters a wait state. CPU-C 
executes code until event-6 is detected at a point 252 whereupon CPU-C enters a wait 
state. Since the number of events counted by CPU-A is less than the number of events 
counted by CPU-C, CPU-A resumes instruction execution at a point 253 until event-5 is 
detected at a point 254 whereupon CPU -A again enters a wait state. When it is 
ascertained that CPU-A still is behind CPU-C, instruction execution resumes at a point 
255 until event-6 is detected at a point 256 whereupon CPU-A again enters a wait state. 
CPU-B undergoes a similar processing sequence. That is, when it is ascertained that 
the number of events counted for CPU-B is less than the maximum number of events 
counted by any of the three processors, CPU-B resumes instruction execution at a point 
257 until the next event is detected at point 258 whereupon CPU-B enters a wait state, 
and so on. Since CPU-C counted the most events before the sync request was 
received, CPU-C remains in a wait state until the event counters for each of CPU-A, -B 
and -C are equal. When this occurs, the sync logic circuit 210 associated with each 
processor issues a synchronized external interrupt signal on line 238, releases the wait 
signal on line 196 and execution for each processor resumes at a common point 259." 
Wherein the number of instructions (point in code) executed is compared to the CPU 
that's farthest ahead (maximum).); and 

a cache in the separate operating mode of an external event, the external event 
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retrieved for processing by the CPU while in the separate operating mode (From line 66 
of column 3, "The process continues until all processors are stopped with each event 
counter having the same value. When this point is reached, the processors are then all 
stopped at the same point in the program. The wait signal is removed, the interrupt line 
to each processor is asserted, and all processors are restarted to handle the 
synchronizing event."). 

13. Referring to claim 15, Horst discloses the maximum instruction register element 
has a predetermined value (See above cited line 27 of column 7 wherein the maximum 
value is determined prior.). 

14. Referring to claim 16, 19, Horst discloses the completed instruction counter 
element is reset before leaving the separate operating mode (From line 48 of column 3, 
"Each processor has a counter, termed an event counter, which counts the number of 
processor events indicated since the last time the processors were synchronized."). 

1 5. Referring to claim 1 7, Horst discloses a computer system, comprising: a first 
CPU; a second CPU; and a connection for a transmission of synchronization 
information of the separate operating modes between the first and second CPU (From 
line 24 of column 7, "a sync request (e.g., external interrupt) is received by CPUs-A, -B 
and -C, but where CPUs -A, -B and -C are executing different portions of code."), 

wherein each CPU comprising: a execution unit (From line 24 of column 7, "a 
sync request (e.g., external interrupt) is received by CPUs-A, -B and -C, but where 
CPUs -A, -B and -C are executing different portions of code."), 

a completed instruction counter element for counting a number instructions 
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executed by the execution unit since a change to a separate operating mode, a 
maximum instruction register element having a predetermined value, a comparator 
element that compares the maximum instruction register element with the completed 
instruction counter (From line 27 of column 7, "In this case, CPU-A executes code until 
event-4 is indicated in time at a point 250. When event-4 is detected, sync logic circuit 
210 causes CPU-A to enter a wait state. Similarly, CPU-B continues running until event- 
5 is detected at a point 251 whereupon CPU-B enters a wait state. CPU-C executes 
code until event-6 is detected at a point 252 whereupon CPU-C enters a wait state. 
Since the number of events counted by CPU-A is less than the number of events 
counted by CPU-C, CPU-A resumes instruction execution at a point 253 until event-5 is 
detected at a point 254 whereupon CPU -A again enters a wait state. When it is 
ascertained that CPU-A still is behind CPU-C, instruction execution resumes at a point 
255 until event-6 is detected at a point 256 whereupon CPU-A again enters a wait state. 
CPU-B undergoes a similar processing sequence. That is, when it is ascertained that 
the number of events counted for CPU-B is less than the maximum number of events 
counted by any of the three processors, CPU-B resumes instruction execution at a point 
257 until the next event is detected at point 258 whereupon CPU-B enters a wait state, 
and so on. Since CPU-C counted the most events before the sync request was 
received, CPU-C remains in a wait state until the event counters for each of CPU-A, -B 
and -C are equal. When this occurs, the sync logic circuit 210 associated with each 
processor issues a synchronized external interrupt signal on line 238, releases the wait 
signal on line 196 and execution for each processor resumes at a common point 259." 
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Wherein the number of instructions (point in code) executed is compared to the CPU 
that's farthest ahead (maximum).), and 

a cache in the separate operating mode of an external event, the external event 
retrieved for processing by the CPU while in the separate operating mode (From line 66 
of column 3, "The process continues until all processors are stopped with each event 
counter having the same value. When this point is reached, the processors are then all 
stopped at the same point in the program. The wait signal is removed, the interrupt line 
to each processor is asserted, and all processors are restarted to handle the 
synchronizing event."). 

1 6. Referring to claim 20, Horst discloses the first and second CPUs have different 
clock frequencies (From line 6 of column 31, "The three microprocessors will operate at 
different speeds because of the slight differences in the crystal oscillators in clock 
sources 17 and other factors. There will be a fastest processor, a slowest processor, 
and the other processor."). 

1 7. Referring to claim 21 , Horst discloses the first and second CPUs are different 
CPUs (From line 6 of column 31 , "The three microprocessors will operate at different 
speeds because of the slight differences in the crystal oscillators in clock sources 17 
and other factors. There will be a fastest processor, a slowest processor, and the other 
processor."). 



Allowable Subject Matter 
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1 8. Claim 1 3 objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

1 9. Referring to claim 1 3, the prior art does not teach or fairly suggest in view of all 
the parent limitations, the CPU remains in the separate operating mode until the second 
CPU has reached an end of the separate operating mode. 

Conclusion 

20. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. See notice of references cited. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gabriel L. Chu whose telephone number is (571 ) 272- 
3656. The examiner can normally be reached on weekdays between 8:30 AM and 5:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Scott Baderman can be reached on (571) 272-3644. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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